Pneumocystis carinii pneumonia (PCP) is very common cause of acute respiratory failure in patients with hematological malignancy. The role of non-invasive ventilation in moderate to severe respiratory failure due to PCP is controversial. We report a case of PCP with acute severe hypoxaemic respiratory failure well managed with prolonged continuous non-invasive positive pressure ventilation (NIPPV) and other specific treatment in a patient with acute lymphoblastic leukemia (ALL), on consolidation chemotherapy.
INTRODUCTION
Patients with malignancies have a greater tendency to acquire infections than the general population. The cause is altered immunity either due to underlying neoplasm or antineoplastic therapy. The organisms in this setting can range from normal skin flora such as Candida species, the normally nonpathogenic saprophyte like Pneumocystis carinii (PC) to commensal organism like dematiaceous fungi. 1 Pneumonia is a common cause of morbidity and mortality in these type of patients and the incidence of Pneumocystis carinii pneumonia (PCP) as high as 47% have been observed in patients with hematological malignancy. 2 Mortality is even higher in patients who need intubation and mechanical ventilation for acute respiratory failure in PCP. 3 Noninvasive ventilatory support may be considered, although the rapid progression to respiratory failure often necessitates intubation at the time of presentation. We report a case of PCP with acute severe hypoxaemic respiratory failure well managed with continuous non-invasive positive pressure ventilation (NIPPV) and other specific treatment in a patient of acute lymphoblastic leukemia (ALL), on consolidation chemotherapy.
CASE HISTORY
A 26 year old male with body surface area of 1.64 m 2 , diagnosed case of pre B-cell ALL, came to the emergency department with presenting complaints of high grade fever, dry cough, and black tarry stool for 4 days and worsening dyspnoea for 5-6 days. Two months back he had been given induction chemotherapy according to Hoelzer's protocol (Vincristine, . Contrast enhanced CT scan of thorax was done which demonstrated bilateral diffuse ground glass opacity with consolidation in posterior segments of lung suggestive of interstitial pneumonia secondary to pneumocystis carinii infection or impending adult respiratory distress syndrome (ARDS). Two more units of packed red blood cells were given. Gastroenterology consultation was taken for gastro-intestinal bleed and intravenous pantoprazole 8 mg hr -1 was started after 40 mg of bolus injection.
On the third day of admission, his Hb increased to 9.5 gm% and stool color became normal but his respiratory distress increased. 
DISCUSSION
The nature of immunological abnormality present in a case has a major bearing on the nature of the infective processes likely to be present. The major categories of immunological abnormality include deficient humoral immunity (agammaglobulinaemia, multiple myeloma or chronic lymphocytic leukemia), deficient phagocytic cell function or number (chemotherapy induced granulocytopenia) and deficient cell-mediated immune function (patient on chronic corticosteroid, less intensive chemotherapy). Cancer patients have usually mixed immune dysfunction. The incidence of fungal infection of the lungs is increasing in immunocompromised individuals in spite of advances in antifungal prophylaxis and therapy. 4 The incidence of PCP is around 47% among hematological malignancies. 2 The presentation in our case was typical for PCP with dry cough, fever and progressive dyspnoea accompanied by signs of respiratory distress with basal crepts. His chest Xray showed typical bilateral predominantly symmetrical interstitial infiltrates which progressed to diffuse lesion later on ( Figure.1 ). Diagnosis was confirmed by BAL fluid examination which illustrated excellent diagnostic yield for PCP.
Initial management included supplemental oxygen, antimicrobial agents and corticosteroid. Earlier role of corticosteroid was uncertain but now its role for the treatment of moderate to severe PCP is well established. 5 , 6 In our case corticosteroid treatment was started immediately after confirmation of diagnosis to reduce the risk of early deterioration and acute respiratory failure. Even after prompt diagnosis and no delay in starting treatment patient went into acute severe hypoxaemic respiratory failure and his respiration was supported with NIPPV. Initially he was not tolerating non-invasive mask but after few hours he was comfortable. This might be because of midazolam which had caused mild anxiolysis and improved oxygen saturation with NIPPV which had decreased neurological deterioration. An alternative management strategy would be intubation and mechanical ventilation. But considering the risk of infection due to low ANC and chance of bleeding due to low platelets count, NIPPV was tried and it showed good improvement in patient's condition. Mechanisms of improvement included beneficial effect of PEEP leading to alveolar recruitment and redistribution of extra vascular fluid, and pressure support (PS) reduced the work of breathing, allowing respiratory muscle to regain efficacy.
Non-invasive ventilation was also used intermittently by Tognet and co-workers in patient with hematological cancers. 7 In the study by Gille and co-workers 8 9 in their study used NIPPV in 16 non-HIV related PCP with respiratory failure, out of which 75% patient died in whom median duration of ventilation used was 49 hours and 25% patient survived till discharge with median duration of ventilation of 10.5 hours.
We concluded, NIPPV can be used continuously even in severe respiratory failure in an immunocompromised patient for several hours with good outcome by doing minor adjustment in ventilatory variables when appropriate therapy is being given for the precipitating factor. It should be vied as alternative to invasive ventilation rather than a complimentary technique in immunocompromised patients.
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